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DTICES * 

u'^Patent Office is not responsible for any 
siges caused by the use of this translation. 

lis document has been translated by computer. So the translation may not reflect the original precisely. 
** shows the word which can not be translated, 
the drawings, any words are not translated. 



KIMS 



lim(s)] 

lim 1] The image processing system characterized by having the limiting circuit which restricts the value of the edge 
)hasis circuit which gives edge emphasis to the image data of the subject-copy image within a predetermined pixel 
rix, the detector which detects the maximum of the above-mentioned image data, and the value of the image data by 
ch edge emphasis was carried out to below the maximum detected by the above-mentioned detector, and outputs the 
acted data as output data. 

lim 2] The image processing system characterized by having the limiting circuit which restricts the edge emphasis 
uit which gives edge emphasis to the image data of the subject-copy image within a predetermined pixel matrix, the 
sctor which detects the minimum value of the above-mentioned image data, and the value of the image data by which 
e emphasis was carried out more than the minimum value detected by the above-mentioned detector, and outputs the 
ricted data as output data. 

iim 3] The image processing system characterized by having the limiting circuit which restricts the edge emphasis 
uit which gives edge emphasis to the image data of the subject-copy image within a predetermined pixel matrix, the 
jctor which detects the maximum and the minimum value of the above-mentioned image data, and the value of the 
ge data by which edge emphasis was carried out within the limits of the maximum detected by the detector, and the 
dmum value, and outputs the restricted data as output data. 



mslation done.] 
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TAILED DESCRIPTION 



^tailed Description of the Invention] 

dustrial Application] this invention relates to the image processing system which performs edge emphasis processing 

I subject-copy image. 

02] 

ascription of the Prior Art] Conventionally, with an image processing system, in order to guarantee resolution, edge 
phasis by the digital filter is perfonned. Under the present circumstances, a two-dimensional differential filter 
iplacian filter) is used. 
'03] 

oblem(s) to be Solved by the Invention] However, with execution of the above-mentioned edge emphasis, it 
phasized to the RF noise component of a picture, and degradation of quality of image was caused. However, in order 
suppress emphasis of a noise component conversely, when edge emphasis is applied weakly, there is a problem that 

thin-line sections, such as a character, are not fully emphasized. Moreover, in order to cope with this, the 
icentration difference of the attention pixel and circxmiference pixel within a predetermined pixel matrix is searched 
, and when the concentration difference is less than constant value, the edge emphasis method which does not include 

circumference pixel in an emphasis filter is indicated (JP,63-3563,A). However, by this method, there is another 
►blem that edge emphasis processing is not performed to the character field which is not enough as for concentration 
5 a thin handwriting character, for example. 

)04] this invention aims at offering the image processing system which performs more suitable edge emphasis 

icessing. 

)05] 

cans for Solving the Problem] The image processing system indicated by the claim 1 is equipped with the limiting 
cuit which restricts the value of the edge emphasis circuit which gives edge emphasis to the image data of the subject- 
3y image within a predetermined pixel matrix, the detector which detects the maximum of the above-mentioned 
age data, and the value of the image data by which edge emphasis was carried out to below the maximum detected by 
J above-mentioned detector, and outputs the restricted data as output data. 

)06] The image processing system indicated by the claim 2 is an image processing system characterized by having the 
liting circuit which restricts the edge emphasis circuit which gives edge emphasis to the image data of the subject- 
py image within a predetermined pixel matrix, the detector which detects the minimxmi value of the above-mentioned 
age data, and the value of the image data by which edge emphasis was carried out more than the minimum value 
tected by the above-mentioned detector, and outputs the restricted data as output data. 

)07] The image processing system indicated by the claim 3 is an image processing system characterized by having the 
liting circuit which restricts the edge emphasis circuit which gives edge emphasis to the image data of the subject- 
py image within a predetermined pixel matrix, the detector which detects the maximum and the minimirai value of the 
ove-mentioned image data, and the value of the image data by which edge emphasis was carried out within the limits 
the maximimi detected by the detector, and the minimum value, and outputs the restricted data as output data. 
)08] 

unction] The image processing system indicated by the claim 1 emphasizes an edge to the image data of the subject- 
py image within a predetermined pixel matrix in an edge emphasis circuit. Next, the image data in which edge 
iphasis was carried out by the limiting circuit is restricted to below the maximum of the image data before the edge 
iphasis detected by the detector. 

309] The image processing system indicated by the claim 2 emphasizes an edge to the image data of the subject-copy 
lage within a predetermined pixel matrix in an edge emphasis circuit. Next, the image data in which edge emphasis 
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5 carried out by the limiting circuit is restricted more than the nfiinimum value of the image data before the edge 
phasis detected by the detector. 

id] The image processing system indicated by the claim 3 emphasizes an edge to the image data of the subject-copy 
ige within a predetermined pixel matrix in an edge emphasis circuit. Next, the image data in which edge emphasis 
5 carried out by the limiting circuit is restricted within the limits of the maximum of the image data before the edge 
phasis detected by the detector, and the minimum value. 

ai] 

:ample] The image processing system of this example suppresses the amplitude component of the level which 
forms edge emphasis to an image data per pixel of a predetermined matrix, and is not among the image datas by 
ich edge emphasis was carried out in the image data before edge emphasis. By performing this processing, even if it 
I halftone picture and the picture in which a thin character is intermingled, edge emphasis can be performed, and 
phasis of a noise component is prevented further. Hereafter, the image processing system of this example is 
)lained using an attached drawing. 

H2] (1) The block diagram 1 of an image processing system is the whole image processing system 100 block diagram 
this example. The image reader section 10 is driven by the motor 1 1 . In case a manuscript picture is read, the light 
ich irradiated the manuscript with the exposure lamp 12, condensed the reflected light fi-om a manuscript by the rod- 
s array 13, and was condensed by the stuck type CCD color image sensors 14 is changed into the electrical signal of 
analog. The image-processing section 20 performs edge emphasis processing concerning this invention to the image 
a of the subject-copy image read in the image reader section 10. The image data processed in the image-processing 
:tion 20 is outputted to the output section 200 and CRT300. The output section 200 carries out the printout of the 
age data to which edge emphasis processing was performed in the image-processing section 20 by the well-known 
ctrophotography method. Moreover, CRT300 displays the picture by which edge emphasis was carried out. 
)13] Following drawin g 2 shows the composition of the image-processing section 20. First, the image data of the 
ilog of the subject-copy image read in the image reader section 10 is inputted into the A/D-conversion circuit 7. The 
D-conversion circuit 7 changes the image data of an analog into a multiple-value digital image data first. Next, a 
idetermined shading compensation is performed to the image data by which multiple- value digitization was carried 
t. Since the image data to which the shading compensation was performed is reflective data of the manuscript picture 
on the manuscript base 1 5, it performs log conversion, changes it into the concentration data of an actual picture, and 
tputs this as an image data. The edge emphasis circuit 1 performs edge emphasis processing by the secondary 
ferentiation filter shown in the image data outputted fi'om the A/D-conversion circuit 7 at drawin g 3 . In the 
oothing circuit 2, noise reduction processing is performed to the image data outputted fi-om the A/D-conversion 
cuit 7 using the smoothing filter shown in d raw ing 4 . The data obtained by compoxmding the image data by which 
ge emphasis was carried out, and the image data by which the noise was reduced are called MTF data. Moreover, 
iximum / minimxmi value detector 3 asks for the Min data which are the Max data and the minimum value which are 
5 maximum of the image data within the processing block which becomes the image data outputted fi*om the A/D- 
nversion circuit 7 fi-om a 5x5-pixel matrix. A comparator 4 compares the aforementioned MTF data with Max data. 
!re, when MTF data are larger than Max data, selection-signal S l=l is outputted. On the otiier hand, when the MTF 
ta are smaller than Max data, selection-signal S 1=0 is outputted. A comparator 5 compares MTF data with Min data. 
Te, when MTF data are smaller than Min data, selection-signal S2=l is outputted. On the other hand, when MTF data 
I bigger than Min data, selection-signal S2=0 is outputted. A selector 6 is the multiplexer of 3 input 1 ou^ut, and 
tputs the following data based on the value of selection signals SI and S2. That is, in the case of S 1=0 and S2=0, 
TF data are outputted, in the case of S 1=1 and S2=0, Max data are outputted, and, in the case of S 1=0 and S2=l, Min 
ta are outputted fiirther. By the above processing, limit processing of tiie maximum/minimimi value in the processing 
)ck unit of MTF data is performed. 

314] Drawing 5 shows the example of limit processing of the maximum/minimum value in the image processing 
stem of this example, (a) shows the image data inputted into the image-processing section 20. The image data 
jstrated consists of noise data and an alphabetic data. Here, the minimum value of noise data is expressed as NL2, and 
iximum is expressed as NLl . Moreover, the minimum value of an alphabetic data is expressed as ML2, and maximum 
expressed as MLl . Each value of these NLl , NL2, MLl , and ML2 is detected by maximum / minimum value detector 
Edge emphasis and smoothing processing are presented with the inputted image data, and let it be MTF data, (b) 
presses the above-mentioned MTF data. The edge of an alphabetic data not only becomes sharp (an inclination is ) 
her than an image data, but as for MIF data, the amplitude width of face of an alphabetic data and noise data becomes 
*ge so that I may be understood firom this. By this invention, the increase in the amplitude width of face of noise data 
suppressed with restricting this amplitude width of face to the amplitude width of face of the image data of a basis, (c) 
presses the output data which had the width of face of an amplitude regulated by the selector 6 as comparators 4 and 
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)ince the noise data of NL1-NL2 out of range are deleted so that it may be illustrated, an amplitude is the same as an 
igoAiata. Moreover, by edge emphasis processing, although the alphabetic data which has ML1-ML2 out of range is 
) deleted, since an edge is sharp (an inclination is ), the good picture of lobation can be acquired. 
1 5] Drawin g 6 is the hard copy of the display screen at the time of outputting the image data of the subject-copy 
ige read in the image reader section 10 to CRT300 as it was. This subject-copy image is a thing in the state where the 
;e portion of a character became blunt. Following d rawing 7 is 3D diffraction view of each pixel concentration level 
he (a) field enclosed with the dashed line of the subject-copy image concemed. The value of the Z-axis expresses the 
icentration level of each pixel among drawing, and tiiis level means that a low (a part for the crevice in drawing) is a 
rp pixel. As shown in this 3D diffi^action view, change of the concentration level of the edge portion of the character 
'A" and "B" is loose. That is, "A" and "B" of a subject-copy image can understand that it is the bad character of 
ation which became blunt from this 3D diffraction view. 

'16] the [ the 1st hereafter obtained by performing edge emphasis processing of two kinds of common knowledge to 
subject-copy image shown in dmydng3- , and ] ~ 2 edge emphasis picture and the 3rd edge emphasis picture 
[uired by performing edge emphasis processing which the image processing system of this example similarly 
forms to the subject-copy image of drawing 6 are shown in order, and is explained 

•17] Edge emphasis processing with the simple Laplacian filter is performed to the image data of the subject-copy 
ige of drawing 6 , and the hard copy of the display screen at the time of outputting the image data of the 1 st edge 
phasis picture acquired by this to CRT300 is shown in drawing 8 . Moreover, drawing 9 is 3D diffi-action view of 
;h pixel level of the (b) field enclosed with the dashed line of the 1st edge emphasis picture shown in dra wing 8 . The 
ue of the Z-axis expresses the concentration level of each pixel among drawing, and this level means that a low (a 
t for the crevice in drawing) is a deep pixel, it is shown in this 3D diffraction view — as — sure — the edge portion 
the character of A] and [B] becomes sharp — **** (change of concentration level is sudden) — a ground noise 
X)mes large simultaneously and the surrounding data of the edge portion of the character of "A" and "B" are 
reasing in the white direction further This means that the white omission portion has arisen aroxmd a character. 
)18] Moreover, an edge field is detected to the image data of the subject-copy image of drawing 6 , and the hard copy 
the display image at the time of outputting the image data of the 2nd edge emphasis picture in which only the edge 
rtion performed edge emphasis to CRT300 as it was is shown in drawing 10 . Moreover, drawing 1 1 is 3D diffi'action 
:w of the concentration level of each pixel of the (c) field enclosed with the dashed line of the 2nd edge emphasis 
:ture shown in drawing IQ . The value of the Z-axis expresses the concentration level of each pixel among drawing, 
i this level means that a low (a part for the crevice in drawing) is a deep pixel. If the 2nd edge emphasis picture is 
Tipared with the 1st edge emphasis picture shown in drawing 8 as shown in this 3D difi&'action view, although the 
)und noise will decrease to be sure, the white omission portion has still arisen around the character. 
)19] Drawin g 12 is the hard copy of the display image at the time of outputting the image data of the 3rd edge 
iphasis picture acquired to the image data of the subject-copy image of drawing 6 by performing edge emphasis 
)cessing with the image processing system of this example to CRT300 as it was. Moreover, drawing 13 is 3D 
&action view of the concentration level of each pixel of the (d) field enclosed with the dashed line of the 3rd edge 
iphasis picture shown in drawing 12 . The value of the Z-axis expresses the concentration level of each pixel among 
iwing, and this level means that a low (a part for the crevice in drawing) is a deep pixel, the 1st edge emphasis picture 
lich shows the 3rd edge emphasis picture to drawin g 8 as shown in this 3D diffraction view — like — the increase in a 
)xmd noise — there is nothing — the [ and / the 1st and ] — a white omission portion is not produced into the edge 
rtion of a character like 2 edge emphasis picture, either 

)20] In addition, there is no need of not necessarily performing a limit of maximum and the minimum value 
Qultaneously, and it may restrict only either. For example, a result with better restricting only the minimum value to a 
muscript like a thin handwriting character can be obtained. 
321] 

ffect of the Invention] In the image processing system of this invention, while performing edge emphasis to an image 
ta, the noise component which increased by edge emphasis is suppressed on the level of the image data of a subject- 
py image. Thereby by the above-mentioned conventional method like edges, such as a character of thin handwriting, 
d a thin line, edge emphasis can be given to the character of the field which was not able to carry out edge emphasis. 
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>an Patent Office is not responsible for any 
aages caused by tbe use of tbis translation, 

"his document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated. 
1 the drawings, any words are not translated. 
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